SUMMARY A patient of 29 years is described with Noonan's syndrome and idiopathic hypoparathyroidism, who presented with epilepsy and myoclonus. Correction of the hypocalcaemia resulted in improvement of his myoclonus and psychiatric abnormalities. The embryological significance of the association is discussed.
In 1963 Noonan and Elimke described a condition resembling Turner's syndrome with female or male phenotype, right-sided congenital heart defects, and a normal karyotype (Noonan, 1968) . Many cases have been reported since and the limits of Noonan's syndrome have become clearer, although its pathogenesis remains obscure (Smith, 1970) . We report a further patient who presented with myoclonus and depression, and who proved to have hypoparathyroidism.
CASE HISTORY
The patient (National Hospital No. Al 1607) was the eldest of three children born to healthy unrelated parents and no member of the family shared his physical appearance. One sibling died of acute leukaemia and a maternal aunt died with a diagnosis of fibrous dysplasia and epilepsy.
The pregnancy was complicated by rubella at 14 weeks; the delivery at term was normal and apart from obvious webbing of the neck his neonatal condition was normal. His early development and progress at a normal school were slow, and he has had a number of unskilled jobs. He Physical examination showed the typical facial and skeletal abnormalities of Noonan's syndrome: height 170 cm (10 cm less than expected from family measurements); bilateral ptosis with moderate epicanthic folds; a broad-tipped nose; simple low-set ears, with the inferior part placed abnormally far forward; ridged teeth with caries; marked webbing of the neck; a broad depressed sternum with laterally placed nipples; short distal phalanges to the thumbs; dystrophic nails; dry, hyperkeratotic skin; limitation of supination of the forearms: the fingers showed a low total ridge count of approximately 50. In addi-108 Bosch, 1959) . In addition, our patient had epilepsy and abnormal optic discs. There was no evidence of raised cerebrospinal fluid pressure at lumbar puncture and the disc did not leak fluorescein. The fundal abnormality, therefore, is likely to be congenital rather than secondary to hypocalcaemia.
The chemical findings are those of hypoparathyroidism; low serum and urinary calcium, very low serum parathyroid hormone level; a definite response to injected parathormone, and a chemical response to the standard dosage of vitamin D. The patient had the typical stigmata of prolonged hypocalcaemia with dry skin, brittle nails, and carious teeth. The Ellsworth Howard test (Ellsworth and Howard, 1934) showed a normal two and a half fold increase of urine phosphate excretion in response to parathormone, although the absolute excretion was low on the low phosphate diet used during the test. Further, the phosphate excretion index (Hodgkinson, 1961) lay within the range found in hypoparathyroidism and reverted to normal after administration of parathormone. The initial, slightly raised, alkaline phosphatase was probably due to long-term phenytoin intoxication.
Epilepsy is found in approximately 7000 of patients with idiopathic hypoparathyroidism (Bronsky et al., 1958; Glasser and Levy, 1959-60) but myoclonus is unusual, although jerking of the limbs is described (Robinson et al., 1954) . Treatment of the hypocalcaemia is usually accompanied by a reduction in the frequency of the fits (for example, Sugar, 1953) . In hypocalcaemia, the EEG may show slow waves, spike and wave discharges, and single and multiple spikes as in this patient (Basser et al., 1969) and these may improve on treatment (Fourman et al., 1963) . Psychiatric problems, particularly intellectual impairment and depression, are common in hypocalcaemia (Denko and Kaelbling, 1962) and the latter may recover after treatment.
The only clinical overlap between Noonan's syndrome and hypoparathyroidism is the mental dullness, dystrophic nails, and dry skin. Abnormalities of the neck and pinna are reported in children with hypoparathyroidism, particularly in the syndrome of congenital absence of parathyroid and thymus glands (DiGeorge, 1965) . In the DiGeorge syndrome it is suggested that the major derivatives of 3rd and 4th pharyngeal pouches (Hamilton et al., 1962) and, presumably, the overlying branchial arches have failed to develop normally. The present patient 110 did not have the main features of the DiGeorge syndrome: infection and hypocalcaemic convulsion in infancy and defective cellular imunity.
Hypoparathyroidism and abnormalities of face and ears have also been reported in a patient with ring chromosome no. 16 (Pergament et al., 1970) . This infant presented with hypocalcaemic convulsions and had hypertelorism, epicanthic folds, a beaked nose, high palate, micrognathia, and low-set abnormal ears. These authors also referred to other reports of coexisting facial anomalies with hypoparathyroidism. It is possible, therefore, that the hypoparathyroidism in our patient is part of the developmental defect of the branchial arches which results in facial and neck abnormalities of Noonan's syndrome.
ADDENDUM
Since this paper was prepared, Tuvemo and Gustavson (1972) have reported on a 13 year old girl with clinically classical Turner's syndrome who presented with increasing irritability, fatigue, and failing school performance, and was found to have hypoparathyroidism. Cytogenetic studies showed mosaicism with a 45 XO line and a 46 line with a structural chromosome defect. This report supports the view that hypoparathyroidism is associated with branchial arch defects rather than one particular syndrome.
